Peritoneal dialysis fluid activates calcium signaling and apoptosis in mesothelial cells.
A larger diffusion of peritoneal dialysis (PD) is limited by the progressive deterioration of the dialysis membrane structure and function, characterized in vitro and in vivo by mesothelial cell loss and closely related to the use of bioincompatible dialysis solutions. The apoptosis rate of rat and human mesothelial cells incubated in commercial PD fluid (PDF, 4.25 g/dL dextrose) became significant as early as 1 h after PDF addition and reached a plateau at 4-5 h. This pattern was unchanged after exposure to 1.5 g/dL dextrose PDF or freshly prepared PDF, indicating that effects were independent on the dextrose strength and manufacturing procedures but strictly dependent on PDF composition. Molecular studies revealed that PDF exposure inactivated the physiological volume recovery from hypertonic shrinkage, accompanied by an abnormal Ca(2+) signaling: a progressive intracellular Ca(2+) ([Ca(2+)](i)) rise resulting from an increased Ca(2+) entry. PDF also affected cytoskeleton integrity: early dissolution of actin filaments occurred well before the appearance of typical apoptosis features. Lastly, the PDF dependent apoptosis was almost completely prevented by the contemporary Ca(2+) concentration decrease and K(+) addition. This study suggests that the PDF dependent apoptosis arises from the extreme volume perturbations in mesothelial cells, turned out unable to regulate their volume back once exposed to a hyperosmolal medium containing high Ca(2+) levels in the absence of K(+), such PDF.